Q RockSol

Consulting Group, Inc.

April 7, 2014

CH2M HILL
9193 South Jamaica Street
Englewood, Colorado 80112

Attention: Mr. Aaron Swafford, P.E.

Subject: Pavement Design Report, US 6 over Garrison Street Bridge Replacement
Project, Lakewood, Colorado, Colorado Department of Transportation Project
No. FBR 0063-046 (19478), RockSol Project Number 321.01

Dear Mr. Swafford:

RockSol Consulting Group, Inc. (RockSol) has performed a geotechnical investigation for the
US 6 over Garrison Street Bridge Replacement Project.

This Pavement Design Report presents a brief discussion of the subsurface conditions
encountered, a summary of the lab testing performed on recovered soil and bedrock samples,
and pavement design recommendations to assist with design of pavements for the subject
project.

Surface and groundwater hydrology, hydraulic engineering, and environmental studies including
contaminant characterization were not included in RockSol's scope of work.

Project Description

The existing three-span bridge structure, identified as the US 6 over Garrison Bridge (Structure
No. F-16-ER) is proposed to be replaced by a new single-span bridge over Garrison Street.
The new structure may be slightly wider to accommodate wider shoulders within US 6 and
lengthened to an approximate span length of 85 feet to allow for new 8-foot wide sidewalks and
4-foot wide bike lanes along northbound and southbound Garrison Street.  Planned
improvements will also include correcting the vertical curve deficiency on US 6 by raising the
grade for US 6 to the east and west of Garrison Street and lowering the bridge over Garrison
Street. The existing connection ramp configurations and tie in grades to US 6 are proposed to
generally remain the same. The grade of the eastbound US 6 off-ramp to Garrison Street will
be raised slightly for a portion of its length.

Proposed construction phasing will include the construction of a temporary bridge over Garrison
Street to the south of the existing bridge structure and the construction of temporary retaining
wall systems at the southwest and southeast quadrants of the overpass to allow westbound
(WB) traffic to shift into the existing eastbound (EB) US 6 lanes while the WB bridge section is
removed and replaced. During bridge construction the EB US 6 traffic will be shifted to the
temporary bridge alignment. New pavement construction will be required for EB and WB US 6
within the project limits. Temporary (detour) pavement will also be required for EB US 6 as part
of the construction phasing.

Project Site Conditions

The existing US 6 bridge over Garrison Street is a three span structure consisting of continuous
welded girder center spans supported by two sets of six-concrete column piers. The existing
bridge carries three lanes of traffic in each direction over Garrison Street and is approximately
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90 feet in width. US 6 is presently surfaced with flexible pavement. The existing US 6 approach
embankments (fill placement) are approximately 20 feet in height at the bridge abutments.
Concrete slope paving (approximate 2H:1V slope) is present at each abutment with
embankment side slopes of approximately 3H:1V to 4H:1V.

A mix of commercial and residential development borders the project area. Topography at the
site generally consists of flat to mild slopes with a general trend of decreasing elevation to the
north and east.

Subsurface Investigation

In August and September 2013, RockSol drilled 13 boreholes to evaluate the subsurface
conditions for the US 6 over Garrison Bridge Replacement project. The borehole locations are
identified as BR-1 through BR-6, RW-1 through RW-5 and PV-1 through PV-2, as shown on
Figure 2, Borehole Location Plan. Boreholes BR-1 through BR-6 were drilled at the
approximate location of the proposed bridge structure, Boreholes RW-1 through RW-5 were
drilled to assist with retaining wall foundation recommendations, and Boreholes PV-1 and PV-2
were drilled to assist with pavement thickness recommendations. The boreholes were located
by field survey provided by the project surveyor (HKS). Horizontal and vertical locations were
then provided to RockSol for inclusion on the Borehole Location Plan and on the borehole logs.
Pavement cores were obtained at Boreholes BR-1, BR-2, BR-5, RW-1, RW-2, RW-4, PV-1 and
PV-2.

Truck mounted CME-45 and CME-55 drill rigs were used for drilling and sampling. The
boreholes were advanced using 4-inch outside diameter solid stem augers and 8 inch outside
diameter hollow stem augers to maximum depths ranging from approximately 10 feet to 80 feet
below existing grades. The boreholes were logged in the field by a representative of RockSol
with the depth to groundwater noted at the time of drilling. A monitoring well was drilled and
installed near Borehole BR-4 for the project environmental team (Pinyon Environmental).
Except for the monitoring well, the boreholes were backfilled at the completion of drilling and
groundwater level checks. Boreholes drilled within existing pavement were patched with
concrete and/or asphalt patch mixes.

Subsurface materials were sampled and resistance of the soil to penetration of the sampler was
performed using modified California barrel and standard split spoon samplers. The modified
California barrel sampler has an outside diameter of approximately 2.5 inches and an inside
diameter of 2 inches. The standard split spoon sampler used had an outside diameter of 2
inches and an inside diameter of 1%-inches. Brass tube liners are used with the modified
California barrel sampler to retain samples for density, swell, and unconfined compressive
strength testing. Sample retaining liners are not used with the standard split spoon sampler.

Penetration Tests were performed at selected intervals using both a standard rope-cathead lift
system and an automatic lift system. Both hammer lift systems used a hammer weighing 140
pounds and falling 30 inches. The standard split spoon sampling method is the Standard
Penetration Test (SPT) described by ASTM Method D-1586. Penetration Tests were performed
using the modified California barrel sampler with a standard hammer weighing 140 pounds
falling 30 inches per ASTM D3550. The modified California Barrel sampling method is similar to
the SPT test with the difference being the sampler dimensions and the number of 6-inch
intervals driven with the hammer. Correlation of blow counts obtained from a modified
California sampler to blow counts obtained from a standard split spoon sampler is not available.
However, it is RockSol's experience that blow counts obtained with the modified California
sampler tend to be slightly greater than a standard split spoon sampler. Penetration resistance
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values (blow counts) were recorded for each sampling event. Blow counts, when properly
evaluated, indicate the relative density or consistency of the soils. Depths at which the samples
were taken, the type of sampler used, and the blow counts that were obtained are shown on the
Boring Logs for each borehole. Individual Borehole Logs are included in Appendix A.
Engineering Geology Sheets for the project are included in Figures 2A through 2D.

Subsurface Conditions

Roadway Pavement

Flexible pavement (asphalt) was encountered at the ground surface at eight borehole locations.
Where flexible roadway pavement was encountered on US 6, the thickness generally ranged
from 6.0 inches to 9.5 inches. At Boreholes BR-1, BR-2, BR-5, PV-1, and RW-2 approximately
4.0 inches to 8.5 inches of flexible asphalt pavement was noted overlying 7.5 inches to 10.5
inches of rigid pavement. Aggregate base course material was not noted below the pavement
sections. A summary of the pavement section thicknesses encountered is presented in Table 1.

Table 1 — Existing Pavement Sections

b Pl Palg:ﬁ:ent
Borehole Location Thickness Thickness :
(inches) (inches) UileTiEsE
(inches)
BR-1 WB US 6 Shoulder 5 10Y4 15Y4
BR-2 EB US 6 Lane 1 Yo 9Y% 17
11% (total)
BR-5 EBUS 6 Lane 1 [2 distinct layers 8Y% 20
encountered]
PV-1 WB US 6 Shoulder 7Y 7Y% 14%
PV-2 EB US 6 Shoulder 7Y Not Encountered 7Y%
RW-1 WB US 6 Shoulder 94 Not Encountered 9V,
RW-2 WB US 6 Shoulder 4 7Ys 11%
RW-4 EB US 6 Shoulder [£Z) Not Encountered [£Z)
RW-5 US 6 Frontage Road (SE) 6 Not Encountered 6

The pavement section noted at Borehole RW-5 is based on field measurements made by
RockSol during drilling operations. A pavement core was not recovered at Borehole RW-5. The
pavement core recovered at Borehole BR-5 included a layer of asphalt pavement, 8% inches in
thickness, over 8% inches rigid pavement, which was over a layer of asphalt pavement
approximately 3% inches in thickness. A summary of the recovered pavement cores is
presented in Appendix B, Pavement Core Log Summary. Included in the core log summary are
photographs of the recovered core sections and RockSol's general assessment of the condition
of each core.

Topsaoil

Topsoil was encountered at the ground surface at four borehole locations. The topsoll
encountered was lightly organic sandy silt which supported a sparse covering of grasses and
weeds. A topsoil thickness of approximately 3 inches to 6 inches was estimated based on field
observations.
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Fill Material

Beneath the pavement and topsoil, subsurface conditions encountered generally consisted of fill
material to approximate depths ranging from 3 feet to 24 feet below existing grades and
appears to be associated with the roadway embankment for US 6 over Garrison and the
entrance and exit ramps for US 6. Fill material was not noted in Borehole BR-3. The fill
material encountered generally consisted of medium stiff to very stiff sandy clay with gravel in
parts. In Boreholes BR-2, BR-6, PV-1, and PV-2, fill material consisting of silty to clayey sand
with gravel was encountered. Based on laboratory test results, the fill material encountered
predominantly classified as A-6 soils by the American Association of State Highway and
Transportation Officials (AASHTO) soil classification system. A-7-6 soils were also
encountered. A summary of laboratory test results with soil classifications is presented in
Appendix C.

Native Soils

Native soils encountered below the fill material or ground surface included stiff to hard sandy
clay and medium dense to dense silty to clayey sand with gravel in parts. Sandy silt and
gravelly sand were encountered at depths greater than 15 feet.

Bedrock

Sedimentary bedrock was encountered beneath the native soils in Boreholes BR-1 through BR-
6 and RW-5 at elevations ranging from 5,455 feet to 5,461 feet during drilling operations. The
bedrock generally consisted of very hard claystone. Very hard clayey sandstone and siltstone
bedrock layers were also noted in Boreholes BR-1 through BR-6. Bedrock was not noted to the
maximum depths drilled (approximately 10 feet to 50 feet) at Boreholes PV-1, PV-2 and RW-1
through RW-4.

Groundwater

Groundwater was encountered in 11 boreholes at elevations ranging from 5,479 feet to 5,493
feet (approximate depths ranging from 14 feet to 37 feet below existing grades) during drilling
operations. Groundwater was not encountered to the maximum depths drilled (approximately
10 feet below existing grades) at Boreholes PV-1 and PV-2.

A summary of the bedrock and groundwater elevations encountered is presented in Table 2.
The approximate groundwater and bedrock elevations are rounded to the nearest one-half foot
and are based on the depth to groundwater and bedrock noted during drilling and sampling
operations and the ground surface elevations provided by the project surveyor.

Based on the groundwater elevations presented in Table 2, there appears to be a decreasing
gradient predominately to the east. Based on the bedrock elevations presented in Table 2, the
bedrock surface elevation appears to be decreasing in the northeast direction.
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Table 2 — Approximate Groundwater and Bedrock Elevations

Borehole Ground Elevation Groundwater Elevation Bedrock Elevation
(feet) (feet) (feet) Note 1

BR-1 5,520.8 5,487 5,459
BR-2 5,5621.3 5,486 5,458
BR-3 5,501.2 5,485 5,458
BR-4 5497.8 5,483.5 5,455
BR-5 5,520.4 5,483 5,455
BR-6 5,501.1 5,483 5,460
RW-1 5,514.0 5,493 Not Encountered
RW-2 5,518.9 5,490 Not Encountered
RW-3 5,504.8 5,491 Not Encountered
RW-4 5,516.4 5,479 Not Encountered
RW-5 5,499.5 5,479.5 5,461

Expansive Soil Discussion

Swell potential in the subgrade soils obtained within the upper 5 feet below existing and
proposed pavement grades ranged from 0.0 percent (swell) to 1.8 percent (swell), when tested
with a 200 pound per square foot (psf) surcharge, with the average swell less than 1 percent.

Swell potentials ranging from -1.0 percent (consolidation) to 3.0 percent (swell) were obtained in
subgrade soils deeper than 5 feet in the boreholes used for pavement recommendations and in
Boreholes in areas where no new pavement is anticipated. For pavement recommendations
swell potentials from tests in the upper 5 feet below existing and proposed pavement grades
where new pavement is anticipated were used.

Based on the swell test data, the pavement subgrade soils appear to possess a low swell
potential and low consolidation potential. Special earthwork requirements for mitigation of
expansive soils are not considered necessary for this project. New embankment material
placed for this project shall meet requirements of Section 203 (Excavation and Embankment) of
the CDOT Standard Specifications for Road and Bridge Construction, dated 2011, with a
minimum R-Value of 5 and a swell percentage less than 1 percent when tested with a 200-psf
surcharge.

A summary of laboratory test results is presented in Appendix C.

Sulfate Exposure Category

Cementitious material requirements for concrete in contact with site soils or groundwater are
based on the percentage of water soluble sulfate in either soil or groundwater that will be in
contact with concrete constructed for this project. Mix design requirements for concrete
exposed to water soluble sulfates in soils or water is considered by Colorado Department of
Transportation (CDOT) as shown in Table 3 and in the Standard Specifications for Road and
Bridge Construction, dated 2011 (CDOT Table 601-2).
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Table 3
Requirements to Protect Against Damage to Concrete
by Sulfate Attack from External Sources of Sulfate

Severity of Water-soluble . - Cementitious
sulfate sulfate (SQOy), in dry SUER (204, 11 Wate_r Ceme_ntmous Material
. water, ppm Ratio, maximum .
exposure sail, percent Requirements
Class 0 0.00to 0.10 0to 150 0.45 Class 0
Class 1 0.11t0 0.20 151 to 1,500 0.45 Class 1
Class 2 0.21t0 2.0 1,500 to 10,000 0.45 Class 2
Class 3 2.01 or greater 10,001 or greater 0.40 Class 3

The concentration of water soluble sulfates measured in 21 soil samples obtained from
RockSol's exploratory boreholes was less than 0.1 percent by weight. Based on the results of
the water soluble sulfate testing, Exposure Class 0 is considered appropriate for concrete in
contact with subgrade materials for the project.

Subgrade Support Testing

R-Value tests were performed on a sample of A-7-6 soil from Borehole PV-1 and on a sample of
A-6 soil from Borehole PV-2. A summary of the R-Value test results is shown in Table 4. All
samples tested were obtained within the upper 10 feet of the existing ground surface.

Table 4
Subgrade Soil R-Value Test Summary
Borehole Approximate Location AASHTO Classification R-Value
PV-1 WB US 6, Station 104+30, Lane 3 A-7-6 (8) 5
PV-2 EB US 6, Station 118+45, Outside Shoulder A-6 (19) 4

Based on the results of the R-Value testing and subgrade soil classification testing, RockSol
considers a subgrade support R-Value of 5 appropriate for pavement design purposes.

Pavement Thickness Recommendations (New Construction — 20/30 Year Design Life)

18 Kip equivalent single axle loads (ESALs) for US 6 within the project limits and US 6
Eastbound off-ramp at Garrison Street were provided to RockSol by CH2M HILL. The average
daily traffic for mainline US 6 was taken from the CDOT OTIS system and included 2012
(current) data, forecast data for the year 2035, and data for the year 2045 estimated by linear
extrapolation. Percent trucks accounted for approximately 3.1 percent to 3.2 percent of the
traffic volume with single unit trucks accounting for approximately 1.7 percent to 1.9 percent and
combination trucks accounting for approximately 1.4 percent and 1.3 percent respectively. A
summary of the traffic data used to develop the design life ESAL'’s for this project is included in
Appendix D.

Design life ESAL’s are based on a project completion year of 2015. For new construction a
design life of twenty years was used for flexible pavement. A design life of thirty years was
used for rigid pavement.

Pavement thicknesses were calculated using the AASHTO Pavement Design and Analysis
System (DARWIn) and the NCHRP rigid pavement design supplemental spreadsheet software,
based on the 1998 AASHTO Supplemental Guide for rigid pavement. Structural coefficients of
0.15 and 0.44 were used for CDOT Class 6 aggregate base course and HMA, respectively,
when developing flexible pavement thickness recommendations. Elastic modulus values of
25,000 psi and 3,400,000 psi were used for CDOT Class 6 aggregate base course and PCC,
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respectively, when developing rigid pavement thickness recommendations. A Reliability Level
of 95 percent was used.

All permanent (20/30 year design life) pavement thicknesses presented are to be placed on top
of 6 inches of CDOT Class 6 Aggregate Base Course (ABC) since the design life ESAL values
are greater than 500,000.

Pavement thickness recommendations for mainline US 6 and the Eastbound US 6 off-ramp at
Garrison Street are presented in Table 5A.

Table 5A — Pavement Thickness Recommendations (New Construction)

Pavement Design | Structural Desian Lane Recommended Pavement
Roadway Tvoe Life Number 18kgESALs Thickness (Note 1)

yp (years) (in) Subgrade R-Value =5

Us 6 Flexible 20 6.13 5,900,000 12.0 inches HMA over
. 6.0 inches ABC

West of Garrison 11.0 inches PCC over
Street Rigid 30 - 13,500,000 6.0 inches ABC

. 12.0 inches HMA over
US 6 . Flexible 20 6.06 5,400,000 6.0 inches ABC

East of Garrison 10.5 inches PCC over
Street Rigid 30 - 12,400,000 6.0 inches ABC

. 10.0 inches HMA over
Eastbound Off-Ramp Flexible 20 511 1,500,000 6.0 inches ABC

at Garrison Street _ 9.0 inches PCC over
Rigid 30 - 3,300,000 6.0 inches ABC

Note 1) HMA = Hot Mix Asphalt, ABC = Aggregate Base Course, PCC = Portland Cement Concrete

The recommended flexible pavement thickness values presented in Table 5A are rounded up to
the nearest Y-inch, per CDOT methodology. Recommended pavement thickness values for
rigid pavement shown in Table 5A include a ¥z-inch thickness added to the calculated thickness
and then rounded up to the nearest %-inch, per CDOT methodology. Pavement thickness
calculation sheets for the pavement sections shown in Table 5A are included in Appendix E.

All flexible pavements will be Hot Mix Asphalt (HMA) using CDOT approved mix designs.
RockSol recommends using Grade SX or SMA mix for the surface layer and Grade S mix for
the lower (intermediate and base) layers. A gyratory design revolution (Ndes) of 100 is
recommended. Performance Grade Binder of PG 76-28 is recommended for the surface layer
(Grade SX or SMA mix). Performance Grade Binder of PG 64-22 is recommended for the
intermediate and base layers (Grade S mix). A summary of the recommended pavement lift
sections is presented in Tables 5B and 5C. Pavement design parameter sheets and LTPPBind
output sheets summarizing the PG binder selection are included in Appendix F.

Table 5B — Recommended Flexible Pavement Lift Summary (US 6 EB and WB)

Lift Description Lift Thickness (inches) Grading Binder
Top Lift 2 SX or SMA PG 76-28
Intermediate Lift 3 2.25 S PG 64-22
Intermediate Lift 2 2.25 S PG 64-22
Intermediate Lift 1 25 S PG 64-22
Bottom Lift 3.0 S PG 64-22
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Table 5C — Recommended Flexible Pavement Lift Summary (US 6 EB Off-Ramp)

Lift Description Lift Thickness (inches) Grading Binder
Top Lift 2 SX or SMA PG 76-28
Intermediate Lift 2 25 S PG 64-22
Intermediate Lift 1 25 S PG 64-22
Bottom Lift 3.0 S PG 64-22

The contractor may choose alternative layer thicknesses to those shown in Tables 5B and 5C,
however, the layer thicknesses must conform to the minimum and maximum layer thickness
requirements presented in Table 3.7 of the 2014 CDOT Pavement Design Manual, or the
Manual designated at the time of bidding.

US 6 Detour Pavement Section Thickness Recommendations

Temporary detours will be required for Eastbound US 6 traffic while the bridge structure over
Garrison is constructed. RockSol understands that the detours may be required for 6 months to
18 months and that flexible pavement will be used. ESAL values for 6, 9, 12, and 18 month
detours were used to determine required pavement thicknesses for those time frames, based on
2012 ADT data obtained for US 6 from the CDOT OTIS site and projected to the year 2015.
The 2012 ADT values for the section of US 6 within the project limits were 100,000 vehicles per
day (both directions with 1.7 percent single unit trucks and 1.4 percent combination trucks.

Detour pavements were calculated utilizing a subgrade with an effective R-value of 5 for the
existing condition. A summary of the recommended flexible pavement sections for detours of 6,
9, 12, and 18 months are presented in Table 6.

Table 6 — Minimum Detour Pavement Thickness

Pavement Design Design Structural Minimum Pavement
Roadway Tvoe Life Lane Number Thickness (Note 1)
yp (months) | 18k ESALs (in) Subgrade R-Value =5
6.5 inches HMA
6 160,000 over 6.0 inches ABC
7 inches HMA
9 250,000 over 6.0 inches ABC
7.5 inches HMA
12 325,000 over 6.0 inches ABC
8 inches HMA
Temporary Pavement Flexible 18 485,000 over 6.0 inches ABC
US 6 EB Lanes -
6 160.000 371 7.25 inches HMA
! ) over 4.0 inches ABC
7.75 inches HMA
9 250,000 3.96 over 4.0 inches ABC
8.0 inches HMA
12 325,000 4.12 over 4.0 inches ABC
8.75 inches HMA
18 485,000 4.37 over 4.0 inches ABC

Note 1) HMA = Hot Mix Asphalt, ABC = Aggregate Base Course, PCC = Portland Cement Concrete
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Pavement thickness calculation sheets for the detour pavement sections shown in Table 6 are
presented in Appendix E. Pavement design parameter sheets for the detour pavement sections
are included in Appendix F.

Subgrade Preparation (New Pavement)

For all new pavement areas, proof rolling with pneumatic tire equipment shall be performed
using a minimum axle load of 18 kips per axle after specified subgrade compaction has been
obtained. Areas found to be weak and those areas which exhibit soft spots, non-uniform
deflection or excessive deflection as determined by the project engineer shall be ripped,
scarified, wetted or dried if necessary, and re-compacted to the requirements for density and
moisture. Complete coverage of the proof roller will be required.

All pavement subgrade preparation, pavement materials, and pavement construction shall
conform to CDOT Standard Specifications for Road and Bridge Construction (2011). At a
minimum, subgrade moisture conditioning and compaction should meet the compaction
specifications outlined in Table 7.

Table 7 —Compaction Specifications

AASHTO Minimum Relative Compaction Moisture Content
Classification (Percentage of MDD), % (Deviation from OMC)
A-1, A-2-4, A-2-5, A-3, 95% of AASHTO T99 -2t0 +2

A-2-6, A-2-7, A-4, A-5

A6 and A7 95% of AASHTO T99 0to +3

Based on swell test data, it is RockSol's opinion that moisture conditioning to a depth of 6
inches is appropriate for this project.
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APPENDIX F

PAVEMENT DESIGN PARAMETER SHEETS
(NEW CONSTRUCTION AND DETOUR) AND
LTPPBIND PG BINDER SELECTION REPORTS
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Pavement Design Parameters
US 6 over Garrison Street Bridge Replacement
Lakewood, Colorado

LOCATION : US 6 Temporary Pavement (18 months with 4 inches ABC)

Design Parameter HMA PCCP

Design Life (months) 18 -
Design Lane 18k ESAL 485,000 -
% Trucks 3.1 -
Initial Serviceability 4.5 -
Terminal Serviceability 25 -
% Reliability 95 -
R-Value Design 5 -
Soil Resilient Modulus (psi) 3,025 -
Structural Coefficient - HMA 0.44 -
Structural Coefficient - ABC 0.15 -
Requ_ired Structural Number (SN) 4.37 i
(Flexible Pavement)

PCC Modulus of Rupture (psi) - -
PCC Modulus of Elasticity (psi) - -
PCC Load Transfer Coefficient - -
Effective Modulus of Subgrade ) i
Reaction (psi/in) (Rigid Pavement)

Drainage Coefficient 1.0 -
Pavement Thickness (in) 8 -
Overlay Thickness (in) - -
Milling Thickness (in) - -
Aggregate Base Thickness (in) 6 -
Bottom Lift Grading/Binder S(100) PG 64-22 -
Bottom Lift Thickness (in) 3 -
Intermediate Lift Grading/Binder S(100) PG 64-22 -
Intermediate Lift(s) Thickness (in) 3 -
Top Lift Grading/Binder SX (100) PG 76-28 -
Top Lift Thickness (in) 2 -

RockSol Project No. 321.01

January 29, 2014




Bindselect-PG (US6 - Intermediate and Base Lifts).txt

PG Binder Selection Report - Intermediate and Lower Layers

LTPPBind V3.0 PG Binder Selection Report (Date: 4/4/2014 )

Parameter A=1 km
Station ID C04762
Elevation, m 5239
Degree-Days >10 C 2708
Low Air Temperature, C -23.9

Low Air Temp. Std Dev 3.6

Input Data

Latitude, Degree

Yearly Degree-Days>10C

Lowest Yearly Air Temp., Deg. C
Low Temp. Std. Dev., Deg. C
Base HT PG

Traffic Adjustments for HT

Desired Reliability, Percent
Traffic Loading, Million ESAL
Traffic Speed

High Temp. Adjustment

PG Temperature
PG Temp. at 50% Reliability

PG Temp. at Desired Reliability
Adjustments for Traffic
Adjustments for Depth

Ad%usted PG Temperature
Selected PG Binder Grade

B=3 km
C08995
5077
2988
-24.5
4.1

39.74
2848
-24.2

58

98

3 to 10 M. ESAL
Fast

7 il

HIGH Low
55.3 -16.5
57.6 -23.8
7.1
-6.4 3.8
58.3 -20.0
64 -22

Page 1



BindSelect-PG (US6 - Top Lift).txt

PG Binder Selection Report - Top Lift

LTPPBind v3.0 PG Binder Selection Report (Date: 4/4/2014 )

Parameter A=1 km
Station ID C04762
Elevation, m 5239
Degree-Days >10 C 2708
Low Air Temperature, € -23.9

Low Air Temp. Std Dev 3.6

Input Data

Latitude, Degree

Yearly Degree-Days>10C

Lowest Yearly Air Temp., Deg. C
Low Temp. Std. Dev., Deg. C
Base HT PG

Traffic Adjustments for HT

Desired Reliability, Percent
Traffic Loading, Million ESAL
Traffic Speed

High Temp. Adjustment

PG Temperature

PG Temp. at 50% Reliability

PG Temp. at Desired Reliability
Adjustments for Traffic
Adjustments for Depth

Adjusted PG Temperature
Selected PG Binder Grade

B=3 km
C08995
5077
2988
-24.5
4.1

39.74
2848
-24.2

58

98

3 to 10 M. ESAL
Fast

7.1

HIGH Low
55.3 -16.5
57.6 -23.8
7.1
0.0 0.0
64.7 -23.8
70 -28

Page 1



BindSelect-PG(US6 Ramp- Top Lift).txt

PG Binder Selection Report US6 & Garrison Ramps - Top Lift

LTPPBind V3.0 PG Binder Selection Report (Date: 4/4/2014 )

Parameter A=1 km
Station ID C04762
Elevation, m 5239
Degree-Days >10 C 2708
Low Air Temperature, C -23.9
Low Air Temp. Std Dev 3.6

Input Data

Latitude, Degree

Yearly Degree-Days>10C

Lowest Yearly Air Temp., Deg. C
Low Temp. Std. Dev., Deg. C
Base HT PG

Traffic Adjustments for HT

Desired Reliability, Percent
Traffic Loading, Million ESAL
Traffic Speed

High Temp. Adjustment

PG Temperatu
PG Temp. at
"PG Temp. at
Adjustments
Adjustments
Ad?usted PG
Selected PG

To minimize

re
50% Reliability
Desired Reliability
for Traffic

for Depth
Temperature

Binder Grade

number of mix designs recommend PG 76-28 for Top Lift at Ramp

B=3 km
C08995
5077
2988
-24.5
4.1

39.74
2848
-24.2

58

98

Up to 3 M.
Slow

2.7

ESAL

LOW
-16.5
-23.8

0.0 0.0
60.3 -23.8
64 -28

HIGH
55.3
57.6
2.7

Page 1



BindSelect-PG (US6 Ramp - Intermediate and Base Lifts).txt
PG Binder Selection Report - US6 & Garrison Ramps ( Intermediate and Base Lifts)

LTPPBind V3.0 PG Binder Selection Report (Date: 4/4/2014 )

Parameter A=1 km B=3 km
Station ID C04762 C08995
Elevation, m 5239 5077
Degree-Days >10 C 2708 2988
Low Air Temperature, ¢ -23.9 -24.5
Low Air Temp. Std Dev 3.6 4.1
Input Data

Latitude, Degree 39.74
Yearly Degree-Days>10C 2848
Lowest Yearly Air Temp., Deg. C -24.2
Low Temp. Std. Dev., Deg. C 3.9
Base HT PG 58

Traffic Adjustments for HT

Desired Reliability, Percent 98

Traffic Loading, Million ESAL Up to 3 M. ESAL
Traffic Speed Slow

High Temp. Adjustment 2.7

PG Temperature HIGH LOW

PG Temp. at 50% Reliability 55.3 -16.5
PG Temp. at Desired Reliability 57.6 -23.8
Adjustments for Traffic 2.7

Adjustments for Depth -6.4 3.8
Ad%usted PG Temperature 53.9 -20.0
Selected PG Binder Grade 58 -22

To minimize number of mix designs recommend PG 64-22 for Intermediate and Base Lifts
at Ramp
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